Abstract: 4-Chloro-2-oxo-2H-chromene-3-carbaldehyde (2) was reacted with different anilines in rectified spirit as solvent to yield a series of the title compounds i.e. 4-chloro-3-((substituted-phenylimino) methyl)-2H-chromen-2-one (3a-i). These compounds were charaterised on the basis of their spectral (IR, 1 H NMR) data and evaluated for antimicrobial activity in vitro against gram positive and gram negative bacteria and fungi. Compound 3C was found to be most active with an MIC of 15 µg /mL against all the tested organisms.
Introduction
There are a number of reports that natural and synthetic coumarin derivatives posses antimicrobial activity [1] [2] . Novobiocin and chlorobiocin are established antimicrobials containing a coumarin skeleton. A number of the amino substituted coumarin derivatives have been reported as the inhibitors of DNA Gyrase as potential antibacterials 3 . Elgamal et al 4 have reported synthesis and antimicrobial properties of hydrazino derivatives of 5-chloro-6-formylfuranocoumarins. In the present work, we report the synthesis of schiff's bases of 4-chloro-3-coumarinaldehyde and their antimicrobial activity against fungi, gram positive and gram negative bacteria.
Experimental
All the chemicals used in the synthesis were of laboratory grade. The melting points were determined in open capillary on Veego (Model: VMP-D) electronic apparatus and are uncorrected. The IR spectra of synthesized compounds were recorded on Shimadzu 8400-S FT-IR spectrophotometer using potassium bromide. The 1 H NMR was recorded in CDCl 3 using NMR Varian-Mercury 300MHz spectrometer and chemical shifts are given in parts per millions, downfield from tetramethylsilane (TMS) as an internal standard. To monitor the reactions, as well as, to establish the identity and purity of reactants and products, thin layer chromatography was performed on microscopic glass slides (2x7.5 cm) coated with silica gel-G, using toluene-methanol and chloroform-ethyl acetate, as the solvent systems and the spots were visualized by exposure to iodine vapours.
Synthesis of 4-chloro-3-((substituted phenylimino) methyl)-2H-chromen-2-one (3a-i)

General procedure
In 100 mL flask fitted with a reflux condenser, 5.0 mmol of 4-chloro-3-coumarinaldehyde (2), 5.0 mmol of aniline and 20 mL of rectified spirit were taken. The solution was refluxed for 20 min. Water was then added to the hot solution until cloudiness persisted and then kept aside to cool. The separated oil was induced to crystallize by rubbing with glass rod. The solid was collected by filtration, washed well with water, dried and recrystallised from aqueous methanol. The physical and spectral data is provided in Table 1 
Antimicrobial activity Zone of inhibition
All the synthesized compounds were tested for their antimicrobial activity by the agar cup plate method. The organisms used were gram positive bacteria Staphylococcus aureus (ATCC 29737) and B. subtilis (ATCC 2063), gram negative bacteria E. coli (ATCC 20931) and the fungi Aspergillus niger (ATCC 16404) and Candida albicans (ATCC 10231). Amoxicillin was standard for antibacterial activity and fluconazole for antifungal activity.
The results are given in Table 3 . Table 3 . Antimicrobial activity of Schiff's bases.
Minimum inhibitory concentration
The Minimum inhibitory concentration (MIC) against the above organisms was determined by the method of serial dilutions. The results are given in Table 4 . 
Results and Discussion
4-Chloro-3-coumarinaldehyde (2) was prepared by Vilsmeier-Haack reaction from 4-hydroxycoumarin. This in turn was synthesized from o-hydroxyacetophenone, diethylcarbonate and sodium using reported procedure. The schiff's bases, 4-chloro-3-((substituted-phenylimino)methyl-2H-chromen-2-one (3a-i) were synthesized by reacting 2 3 , ppm) data of all compounds reveal peak between 7-8.75 for the aromatic protons. Presence of characteristic singlet at 8.75 assigned to the proton attached to the imine forming carbon and absence of peak by aldehydic proton confirms formation of schiff's base.
Scheme 1
All compounds have shown moderate activity as compared to standard. In general, the order of antibacterial activity of the substituents at the 4 th position of phenyl ring was observed as Cl>NO 2 >CH 3 > OCH 3. Compound 3c exhibited highest zone of inhibition and least MIC (15 µg m/mL) against all organisms.
Conclusion
From the antimicrobial data of the synthesised compounds, we can conclude that the Schiff's bases of 4-chloro-3-coumarinaldehyde hold promise as antimicrobial agents after further development.
